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INTRODUCTION 
The wheat stem maggot, Meromyza americana Fitch, is distributed 
throughout most of the wheat growing areas of North America. Sig­
nificant crop losses from this insect have been reported in wheat, 
rye, barley, and other gras�es. Several investigators have studied 
the wheat stem maggot's life history and listed its parasites, but 
no attempts have been made to evaluate the importance of the various 
parasites. The objective of this s.tudy was to investigate some of 
the factors that might influence the rate of parasitism and to learn 
the importance of individual parasite species. Most of the work was 
done during the growing seasons of 1966 and 1967 in north-central 
South Dakota, which is an important wheat growing area of the state. 
The project was cooperative with and used the facilities of the 
Northern Grain Insects research Laboratory, USDA, ARS, at 
Brookings, South Dakota. 
1 
2 
LITERATURE P�VIEW 
Wheat Stem Maggot Synonom.y 
The wheat stem maggot was described by Fitch in 1856 under th� name 
Meromyza americana (Gilbertson· 1925). The name Meromyza flavipalpis was 
proposed for specimens obtained from the vicinity of Champaign, Illinois, 
by .Malloch (1914), but this name is considered to be a synonym of 11· 
americana (Gilbertson 1925). Me.romyza saltatrix (L. ) and Meromyza. 
pratorurn Meigen are species which occur in the Pacific N_orthwest (Rockwood 
et al. 1947). Meromyza americana is the only species which has been re-
. 1 
corded in South Dakota, according to C. w� Sabrosky . 
Wheat Stem Maggot Occurrence 
Fitch in 1856 described the fly from material collected in New York. · 
Walsh and Riley (1869) and Riley and Fuller (1880) reported it in I · s­
souri. The insect was reported in Illinois by Forbes (1884). Fletcher 
(1889) reported crop injury by the fly in Canada . Webster (1889) noted 
differential susceptibilities to attack in several wheat varieties. 
Garman (1892) reported the insect in Kentucky where it was common in 
bluegTass pastures. Lugger (1895) reported tpe wheat stem maggot in 
Mi1mesota, and Williams (1896) found it in South Dakota. Bruner and 
Swenk (1907) found the in.sect distributed tbroughout Nebraska, and Cooley 
(1916) found it in Ifiontana. Severin (1921) studied the wheat stem maggot 
in South Dakota, while Gilbertson (1925) recorded the life history and 
1 
Personal correspondence by R. \1. Kieckhefer with C. W. Sabrosky. 
noted parasites foW1d in South Dakota. Allen and Painter (1937-) made ob­
servations on the fly and reported its parasites in Kansas. Rockwood et 
al. (1947) reported on the wheat stem maggot species found in the Pacific 
Northwest. 
\'/heat Stem Maggot Parasites in South Dakota 
Several species of insects which were recovered from wheat stem 
maggot-infested stems had previously been reported parasitic on wheat 
stem maggots. Bracon (=Microbracon) meromyzae Gahan, 1913 and Coelinidea 
(=Colinius) ferruginea Gahan, 1913 (Hymenoptera: Braco1;1idae) we.re de-
·scribed from specimens reared from Meromyza americana collected at Elk 
Point, South Dakota (Gahan 1914). Severin (1921) found Bracon meromyzae 
destroying wheat stem maggots, and reported it was one of two important 
parasites. Rockwood .£i al_. (1947) reported it as an external parasite of 
I1eromyza pratorum. Gilbertson (1925) found B. meromyzae and Coelinidea 
meromyzae (Forbes) in combination parasi tized 30-651-S of the wheat stem 
maggots. Coelinidea ferruginea was reared from wheat stem maggot puparia 
by Allen and Painter (1937). 
Coelinidea (=Colinius) meromyzae (Forbes), 1884 (Hymenoptera: 
Braconidae) was described from specinens reared from Heromyza an1ericana 
which were collected near Cuba, Illinois. Kelly (1917) reported this 
species to be an egg parasite. Severin (1921) reported it as an 
im.portant parasite of the wheat stem maggot in South Dakota. It was also 
reared fror:1 wheat stem maggot puparia by Allen and Painter (1937). 
Notanisomorpha meromyzae Gahan (Hymenoptera: Eu.lophidae) was de­
scribed from specimens reared from Meromyza americana collected near 
La Fayette, Indiana (Gahan 1917). 
Eupelmus (=Isosoma) allynii (French) (Eupelmidae: Hymenoptera) had 
Meromyza americana included as a host in a list of hosts �f this parasite 
(Muesebeck et fil• 1951). Gahan (1933) reported it to be either a primary 
or secondary parasite of a variety of hosts. These hosts usually are 
species which live in the stems of grasses and grains. 
Bubekia fallax Gahan (Hymcnoptera: Pteromalidae) was described from 
specimens collected at Sioux City, Io_wa. Its hosts included Merornyza 
americana and the Hessian fly, Pnytophaga destructor (Say.) (Gahan 1933) . 
Halticoptera patellan.a (Dalm.) 1933 (=aenea) (Walker) 1933 was re­
ported by Gahan (1933) to be a solitary primary parasite of a number of 
hosts including the fri t fly, Oscinella fri t (L.), Plwtopha.ga destructor, 
and Mer0m,yza species. 
Miscellaneous Species Heared from White Heads 
Lasiosina vittatus (Malloch) (Diptera: Chloropidae) and Phytobia sp. 
(Diptera: Agromyzidae) are probably phytophagous, as are others in these 
families (Stone et al. 1965). 
The host of Bra.con sp. (Hymenoptera: Braconidae) was not deternined · 
from the literature� 
Scarnbus sp. and Scambus detritus (Holmgren) (Hy-&enoptera: 
IchneUlilonidae) are parasites of sL1all Lepidoptera which live in leaf 
4 
mines and similar retreats (Huesebeck et al. (1951) . 
Notanisomorpha. ainsliei Crawford (Hymenoptera: Eulophidae) is par� 
asitic on leaf mining Diptera (Crawford 1913). 
Tetra.stichus venustis Gahan, was reported (Gahan 1922) to be both 
parasitic and phytophagous . Its host is the clover seed chalcid, 
Bruchophagous gibbis (Boheman) . 
5 
Eupelmus v-esicularis (Retzius).  (Eupelmida.e : Hymenoptera) was reported 
by Morris (1938) to be parasitic ou another chalcid , Microplectron 
fusipenn.is (Zetterstedt) . 
The host of specimens keyed to the tribe Pteromalini (Pteromalidae : 
Hymenoptera) was not determined from the literature. 
Amblymerus sp. (Hymenoptera : Pteromalidae) are probably parasitic on 
Harmolyta sp. (Gahan 1933) . 
The hosts of Platyterma nobilis (Walker) (Hymenoptera : Pteromalidae) 
were not determined from the literature . 
Halticoptera sp. (Hymenoptera: Ptermalidae) include some parasites 
of the frit fly , O�cinella frit (1 . ) according to Simmonds (1952). 
Harrnolita sp. (Hymenoptera: Eurytomidae ) are coIDL1only called j oint 
worms • . Their larvae are gall formers and feed in the stems of grasses 
and grains (Huesebeck et  al 1951) . 
Ey,rytornc:!-. sp. (Hymenoptera : EurytoLridae) were reported parasitic on 
Harmolita sp. by Gahan (1933). Allen and Painter (1937) reported re­
covery of ?.'l!rytom.?:, sp. from uhat they believed to be wheat stem maggot­
infested stems, but there was no pr-oof of the host-parasite relationship. 
Eurytoma parva Phillips (Hymenoptera : Euryto1ndae) were reported 
parasites of the wheat joint worm, Harmolita tritici (Fitch) by 
Chamberlin (1941 ) .  
Charips sp. (Hymenoptera : Cynipidae) is probably a parasite of 
aphids, as is characteristic of the subfamily Cynipinae (Muesebeck et al. 
1951). 
Wheat Stem Maggot Predators and Pathogens 
A mite, Heteropus (=Ped.iculoides ) ventricosus Newport was reported 
by Webster (1925 ) and Gilbertson (1925 ) as a predator of the wheat stem 
. maggot . Allen and Painter (1937 ) found a fungus believed to be 
Cladosporium sp. associated with dead maggots. 
Description of Wheat Stem Maggot Adult _ 
Meromyza americana may be distinguished from other members of the 
family Cloropidae by the greatly thickened hind femora and the corre­
spondingly curved tibia. The flies are about 4 mm. long and are pale 
yellow-green. The thorax is marked with three longitudinal black bands. 
A complete description is given by Forbes (1884) . 
\',heat Stem Haggot Life Cycle 
Gilbertson (1925 ) ,  who worked with wheat stem maggots in South 
Dakota, found that flies mated shortly aft0r emergence, and the females 
oviposited in 5-6 days, each laying 25-30 eggs. They preferred the 
upper leaf' surface near the culr:i for oviposition . Eggs hatched in 4-5 
6: 
days , and the maggots moved down the leaf toward the stem where they en­
tered the plant at the junction of the leaf and stem. In young plants,, 
the maggots migrated to the bulbous base above the root, while in older 
plants the maggots moved to the top node . The larval stage lasted 18-22 
days. Mature maggots pupated in the plant base or at the top of the 
plant just below the junction of the top leaf and the stem. The pupal 
stage lasted 12-16 days, after which the adult flies emerged and escaped 
from _the stem. 
Wheat Stem Maggot Seasonal Cycle 
Gilbertson further indicated there were two or three generations 
of the wheat stem maggot in South Dakota. The first flies appeared in 
June and oviposited on grains and grasses. The second generation flies , 
emerging in late July, oviposited on grasses in late July and early Aug­
ust . Some of these eggs produced a partial third generation, while the 
rem�ning individuals overwintered as maggots and pupated the following 
spring. Third generation flies oviposited on grasses, volunteer grains 
and fall-sown wheat and rye . These maggots overwintered and pupated in 
the spring. 
Types of Plant In,iury_ Cauf,ed .kl. Wheat Stem !'faggots 
Gilbertson also showed that when newly hatched maggots entered the 
plant between the leaf sheath and the stem , they sometimes girdled the 
stem, which resulted in t?1e deatn of the plant above the injury. \faen 
young tillers were attacl-:ed, maggot feeding damage so□etines cut the 
7 
tiller, and no head would form (Allen and Painter 1937) . Gilbertson 
(1925 ) found that the most obvious damage was the appearance of "white�• · 
or "blasted" heads. Maggots feeding above the node destroyed the 
fibrovascular bundles and resulted in the death of the heads. Heads did 
not develop kernels, and lost their green color. When these heads were 
pulled, they easily slipped out of the stem, and damage due to feeding 
_ by maggots could be seen. 
8 
9 
MA1'ERIALS AND M1�HODS 
Procedure 
Wheat stem maggot population density (host density) was estimated by 
cow1ting the number of white heads (Fig. 1) in a series of square foot_ 
samples taken at random. Samples were measured. with a quadrat. Rates of 
parasitism were estimated by rearing parasites from stems with white 
heads. Stems with white heads were cut, bundled and labeled, and were. 
taken to the laboratory where the heads and leaves were removed from the 
stems. Sample locations were in eastern South Dakota (Fig. 2). The 
wheat stem maggots (Fig. 3) were always found just above the top node, 
so care was taken to include this portion of the stem. Stems were placed 
in groups of fives in 18" x l" nitrocellulose tubes. Tube ends were 
closed with cotton plugs , and labels were attached (Fig. 4) The tubes 
were observed daily, and when the insects were noted, they were removed 
with a 14 1 1  aspirator made from glass tubing. The insects, where possible, 
were identified immediately, or were mounted for later identification. 
When insect emergence appeared to be complete , the stems were cut open 
and examined for evidence of maggots and parasites. · Insects which could 
not be identified by us were sent to :Sel tsville, Jfaryland , for identifi­
cation by The EntomoloeY Research Division of the Agriculture Research 
Service. Seven general compo.ri.sons were made during 1966 and 1967 to 
determine the influence of various factors on the rate of parasitism in 
field populations of the wheat ste1.1 mnggot. 
10 
Fig.  l .  ·- Normal and white head spring wheat . 
Fig. 2. - Locations where samples were taken, 1966, 1967. 
l. Artesian, Sanborn Co. 
2. Aurora, Brookings Co. 
3. Bowdle, Edmunds Co. 
4. Bradley, Clark Co. 
5. Brookings, Brookings Co. 
6. Centerville, Turner Co. 
7. Conde, Spink Co. 
8. Cresbard, Faulk Co. 
9. Dry Lake, Hamlin Co. 
10. b'ureka, McPherson Co. 
11. Highmore , Hyde Co. 
12 . Hoven, Potter Co . 
13. Ipswich, Edmunds Co. 
14. Lane, Jerauld Co. 
15. Lebanon , Potter Co 
16 . Leola, McPherson Co. 
17. Madison , La1<e Co. 
18 . }1anchester, Kingsbury Co . 
19. Mellette, Spink Co. 
20. Mosher, Mellette Co. 
21. Hurde, Jones Co . 
22 Orient, Hand Co. 
23. ·Parkston, Hutchinson Co . 
24. Platte, Charles Hix Co. 
25. PlanY..inton, Aurora Co. 
26. Presho, Lyman Co. 
27. Reliance, Lyman Co. 
28. Seneca, Faulk Co. 
29 . Vayland, Hand Co. 
30. Volga, Brookings Co . 
31 . Wessington Springs, 
Jerauld Co. 
32. Wolsey, Beadle Co. 
11 
12 
Fig. 3 .  - Wheat stem maggot in a stem. 
Fig. 4. - Tubing used to hold wheat stem maggot­
irrfested stems for insect e□ergence. 
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Location Comparison 
Various geographic locations ,1ere sampled to determine areas of 
preference of the host or the parasites. Host density in spring wheat 
from nine locations_ was estimated in 1966 (Table 1). In 1967 ,, spring 
wheat from eight locations were estimated for host density (Table 2). 
The average number of white heads per 10 square feet was estimated. The 
percent of parasitism of wheat stem maggots from 11 locations in 1966 and 
1967 was estimated (Tables 3-4). 
� Plant Comparison 
Host density and parasitism in various crops was estimated to de­
termine whether plant species, or fall or spring planting influenced 
these statistics. Plant species sampled were : winter and spring wheat, · 
Tri ticum vulgare Host. ; barley, Hordeurn vulgare L. ; western wheatgrass, 
Agropyron smithii Rybd. ; bromegrass, Bromus inerwis Leyss. ; and a 
primary noxious weed in South Dakota , quackgrass, Agropy:ro� repens (L. ) .  
Spring wheat was the most prevalent crop and for this reason was used as 
a standard for comparison \d th other crops ( Tables 5-6 ). No white heads 
were found in oats, Avena sativa L. , in 1966 or 1967 . Student 1 s "t"  
test was used to  aid in  malr..ing comparisons. All of the plant samples 
taken in 1966 and 1967 were totaled to give an overall estimate of per­
cent of parasitism (Table 7 ) . An estinate of actual loss due to presence 
of white heads in spring wheat was made by dividing the average number of 
white heads counted per squar·e foot by · the total number of heads per 
15 
square foot (Table 8). 
Spring Wheat Variety Comparison 
The influence of variety of spring wheat on host density .and rate 
of parasitism was estimated. · Samples wer� taken at research stations 
near Centerville, Highmore, and Eureka in 1966 and 1967 . Varietal 
plots were of equal size and were -- planted side by side. Sometimes it 
was impossible to obtain 100 white heads from each plot, therefore 
lower numbers had to be used to estimate parasitism. Pembina, Rushmore, 
Manitou, Lee, Justin, Selkirk, and Crim varieties were sanpled in 1966. 
· In 1967, the variety Lee was not planted, but Pembina, Rushtlore, 
Manitou, Justin, Selkirk, Crim and Sheridan were sampled. Data were 
analyzed using analysis of variance and Duncan ' s  new multiple range 
tes.t (Tables 9-19). 
Field E� and Field Center Conpari son 
Host density and rate of parasitism at edges and centers of fields 
were compared to determine whet'.ner location within fields influenced 
host density or rate of parasitism . Field edge was defined as the area 
within 20 feet of the boundaries of the field, and field center was de­
fined as the area oore than twenty feet from the field boundaries. Data 
obtained were compared using Student ' s "t "  test (Tables 20-23). To es­
timate a degrae of correlation between host density and amount of par­
asitism in field ede;os and centers during the same year, data were com­
pared using regression coefficient ('l'ables 24-27 ) •· 
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Annual Variation 
To estimate the differences in host density and a.mount of parasitism 
between 1966 and 1967, spring wheat samples· from the same location, but 
not necessarily the same field, were compared. Comparisons were made 
using Student ' s  "t" test (Tables 28-29). To determine the effect of 
rates of parasitism in 1966 on host density in the same location in 1967, 
data were compared .using regression coefficient (Table 30). 
Seasonal Variation of Parasitism of Wheat Sten Mage;ots 
To estimate the differences- in rates of parasitism due to different 
sampling dates, white head samples. were cut from the same fields as soon 
as the heads emerged from the plants and again before the crop ripened. 
White heads are difficult to distinguish from normally ripened heads. 
Percentage of parasitism was determined (Table 31). 
Phorate Treatnent Effect _Q£ Parasitism Ha.ta 
A spring wheat field was treated with 1 pound of actual phorate per 
acre· broadcast in strips at planting time . Samples of infested stems 
were taken from treated and untreated portions of the field, and the per­
cent of parasitism was calculated for each (Table 32). 
Field Sweeping fQL Adult Parasites 
Throughout the spring and summer, grain fields we-re swept twice 
we0kly. Two hundred sweeps per field were taken with a standard 15" in­
sect net. Net collections were treated with chloroform, eoptied into ½ 
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pint containers, frozen and stored witil it was convenient to examine 
them for adult parasites. Specimens suspected of being parasitic on 
wheat stem maggots were. sent to Beltsville for identification (Table
.
33). 
Eliminated Samples· 
. White . head samples from some fields yielded neither parasites nor 
wheat stem maggot adults. Upon dissection, these stems showed little or 
no evidence of presence of wheat stem maggots. The
.
se samples. were not 
used in computing parasitism data (Table 34). 
Parasitic Species 
No attempt was made to determine directly whether species  or insects· 
reared from the stems were parasitic on wheat stem maggots. If they were 
previously recorded as being parasitic on wheat stem maggots, it was 
assumed they were also parasitic in these cases (Table 35 ) .  Each species 
and the location and crop from which they were reared was listed. The 
. number of specimens of each species was totaled to indicate its relative. 
importance (Tables 36-38) . 
Miscellaneous Species Reared from ,-1hi te :aeads 
Ins·ects recovered froL1 wheat stem ra.aggot-infested stems, but llhlch 
were not established wheat stem maggot parasites, were listed (Table 39) 
along with the specialist who made the determination . The species, crops 
and locations ,1here they Here obtained were listed (Tables 40-41) • 
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RESULTS .AND DISCUSSION 
Biological Observations on the vlheat Stem Maggot 
During field observations it was noted that nearly all of the oyi­
posi tion on spring wheat occurred at or slightly below ground level . 
Oviposition on leaves was very rare . In the laboratory, flies preferred 
plants 4" or less in height ove.r t.aller plants. Adult wheat stem maggots 
emerged from both spring and fall-sown crops at the same time � early 
emergence from fall-sown crops as suggested by Gilbertson (1925) was not 
evident . No evidence of later generations in grasses or volunteer grains 
was found. The possibility that the population of wheat ·stem maggots in 
South Dakota is supplemented by immigration from southern states is 
s�pported by the captur,e of wheat stem maggots over Kansas in low level 
(2, 000 - 3,000 ft ) jet streams moving northward at 40 - .60 knots per 
hour. 2 
When the flies emerge from the stems they are green, and become 
yellow in a few days. The enlarged meta.thoracic femur (Fig. 5) is not 
used for jumping, but is probably used to pusn the ne1-Jly emerged flies 
out of the plant .. The stens became fairly dry in the tubes, and in some 
cases, at least 251; of the eoere;i.ng flies failed to escape from the stem. 
2
specimens collected in 1967 and supplied by R. E . Berry, Depart­
ment of Entomology, Kansas State University, Ifanhatten, Kansas • · 
Location Comparisons 
Host density in spring wheat at different locations in eastern 
South Dakota varied from 0. 4 to 3. 5 and 2. 2 to 9. 4 white heads_ per 10 
square feet in 1966 and 1967 re�pectively (Tables 1-2). The area of 
greatest host density in 1966 was Mellette and Ipswich in 1967. No 
general area of host preference ·wa� determined. 
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The percent of parasitism of wheat stem maggots varied from 57b near 
Conde to 38% near Leola in 1966 . In 1967, parasitism ranged from 6% near 
Conde to 27/, near Eureka (Tables 3-4) . Again, no general area of par­
asitism preference was determined • 
.liQ.§1 Plant Comparison 
A comparison of host density in winter and spring wheat in 1966 
showed spring wheat from Highmore to have significantly more (P = 0. 01) 
white heads than winter wheat, while winter wheat from Centerville had 
significantly more (P = 0. 01) than spring wheat. In 1967, no diffexence 
in host density Has found (Table 5). 
No difference was found in rates of parasitism of wheat stem maggots 
in rye and spring wheat or in winter and spring uheat in 1966. In 1967, 
parasitism rates in spring and winter wheat from two locat:i.ons were 
similar, while samples from Eureka showed a higher rate of parasitism of 
maggots in winter than spring wheat . A corn.parison of rye and spring wheat 
from Brooldngs, 1967 , showed wheat stem I!lr'.l�gots in rye to be parasi tized 
at a higher rate than those in spring wheat (Table 6) . 
Wheat stem maggot-infested stems from quackgrass, bromegrass, west­
ern wheatgrass, and crested wheatgrass had no parasites. Wheat stem 
maggot-infested stems from barley, winter wheat, rye_, and spring wheat 
had ?ifo, 7%, 14%, and 15% parasitism, respectively (Table 7 ) . 
The actual percent of loss due to the presence of white heads in 
spring wheat in 1967 ranged from 0. 5% at Bowdle to 2. 5Jfo at  Dry Lake 
(Table 8). 
Spring l�neat Variety Comparison 
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In 1966, host density showed a significant difference (P = 0. 05) at 
Centerville, with Lee showing the highest host density and Crim showing 
the lowest. Varieties from Highmore showed no difference, and varieties 
from Eureka showed a significant difference (P = 0. 01) with Pembina in­
dicating the highest host density and Justin indicating the lowest host 
density (Tables 9-11) . In 1967, spring wheat varieties from Centerville, 
Highmore and Eureka in 1966 showed �o difference in rate of parasitism 
(Tables 12-14 ) .  Samplea from varieties from Highmore and Eureka in 1967 
did not show a difference in rate of parasitism (Tables 15-19). 
Field Edge and Field Center Colaparison 
A comparison of numbers of white heads at edges of fields and cen­
ters of fields at different locations in 1966 showed 5 locations out of 9 
had a significantly higher host density (P = 0. 05) on a field edge 
( Table 20). In 1967, 2 out of 12 locations sh01·red a higher host density 
on the field edge, and the other had a higher host density in the center 
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(Table 21). 
In 1966, one location out of 10 indica ted a significant differenca 
in rate of parasitism of samples taken froD field edges and centers. The 
location had a higher rate of parasitisu in the field center (Table _22) .  
In 1967 , one location out of 12 showed a significant difference in rate 
of parasitism ; this location had a higher rate of parasitism in the cen­
ter ( Table 23) .  
W�en edges of fields and centers of fields were conpared collec­
tively withln year�,  no correlation was found between host density and 
rate of parasitism (Tables 24-27) . 
Annual Variation 
In a comparison of host density in spring wheat between 1966 and 
1967, 6 out of 8 locations showed a �ignificant difference (P = 0 . 05) ; 
all of the locations showing a difference had higher host density in 
1967 (Table 28) . A cohlparison of the number of parasites recovered from 
infested. stems indicated 2 out of 11 locations had a highe_:1'.' parasitism 
ra te. One location had a higher parasitism rate in 1966 , the other had 
a higher rate in 1967 (Table 29). 
The rate of parasitism of wheat ster:i naggots in 1966 did not in-
fluence the araom1t of host density in the sarie area in 1967 (Table 30). 
Seasonal Variation of �si-si tisr,1. of Wheat � Maggots· 
,'lhi te head sanples taken at different times in spring ,�heat anu rye 
showed little difference in parasite recover-J due to sampling date -
(Table 31) .  
Phorate Treatment Effect  _Q!l Parasitism Rate 
White head samples from tr�ated field areas yielded as many wheat 
stem maggot parasites as did the samples: taken from untreated areas of 
the field (Table 32). 
Parasitic Species 
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Seven species of parasites of the wheat stem maggo� were obtained 
from stems containing wheat stem maggots. Bracon �eromyzae (Fig. 6), the 
only species recovered from rye, parasitized 0-19% of the maggots in rye 
. (Table 36). There was :,'fo parasitism of the maggots in barley and 0-16% 
in winter wheat. Mature Bracon meromyzae larvae spin closely woven tan- _ 
colored cocoons in the stems (Fig. 7 ) .  Some of the larvae were found in 
a state of diapause. The adult parasites escape from the stems by chew­
ing holes in the s tems (Fig. 8). There was approximately a 2 :1 female to 
male sex ratio. This species was the most important parasite of the wheat 
stem maggot found in South Dakota in 1966 and 1967 (Tables 37-38) . 
Coelinidea ferruginea was foW1d in wheat stem maggot-infested stems 
of winter wheat (0 . 3%) in 1967 and spring wheat in 1966 (17b) and 1967 
(5%) . In a few fields, parasitisn by this species was equal to or great­
er than that by 3ra� meror�wzae · (
1rables 3'"/-38). Mature Coelinidea 
ferruginea larvae pupated in the pupal skin of the wheat stem maggot 
(Fig. 9 ) . 
Coelinidea �'?E�zae (Fig. 10 ) ms collected only from spring _:wheat. 
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Only one specimen was found in 1966 (Table 37). Overall parasitism of 
the wheat stem maggot in spring wheat by this species was O. &fo, with a 
range of 0-2% (Table 38) .  This species was reported by Gilbertson to  be 
the most important wheat stem maggot parasite in South Dakota. 
The parasite, Notanisomorpha meromyzae was found only in 1965 . 3 
Eupelmus allynii specimens were recovered from two locations and par-
asitism ran�d from 0.5�; - 'Z/>, (Table 37) . Parasitism by Bubelia fallax 
did not exceed 4% (Tables 36-38). Parasitism by Ha.lticoptera patellana 
did not exceed 1% (Table 38). 
Miscellaneous Species Recovered From White Heads 
A nuraber of insects were recovered from white head plants ; the ma­
jority of these are phytophaeous. Usually they were recovered in low 
numbers (Tables 40-41) with the exception of Harmolita sp. , which are 
commonly known as jointworr;is. It was not determined if these jointworms 
were also causing whi te heads or if they were accidently picked up with 
wheat stem maggots. Several of the other species listed here are par­
asites of the jointworms. 
3Prelim:inary studies by R.  W.  K.ieckhefer . 
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CONCLUSIONS 
The rate of parasitism of the wheat stem maggot appears to be in­
fluenced by many factors, many of which were not recognized or studied 
during this investigation. It is difficult to make generalizations, be­
cause many of these factors usually did not follow a recognizable pat­
tern. Each field population of the host appeared to have spec�al 
characteristics, and the rate of parasitism responded individually to 
various factors. 
Geographic variations in populations of parasites of the wheat stem 
maggot in South Dakota were not evident. 
Spring wheat and rye in an overall comparison showed a nearly equal 
rate of parasitism. Winter wheat and rye, both fall sown crops, had 
different overall rates of parasi tisra . Spring and ,'linter wheat also had 
different rates of parasitism. Ti1e wheat stem maggot is believed to be 
native to North AL1erica . Presumably, paresitism in native grasses. would 
approach that found in cereal crops, but the wheatgrass.es, quackgrass, and 
bromegrass, when infested with the wheat stem mag6ot, did not show par­
asitism. Parasitism in spring wheat averaged 15�76 and parasitism in rye 
av.eraged about 14;,G, which was twice that found in winter wheat and four 
times that found in barley. 
Crop varieties may influence host density, but these had no measur-
able effect on the rate of parasi tisn. :E'ield edge and center comparisons 
indi.cated that at this host density, the rate of parasitisr.i was independ-
ent of host density. 
The increase in hosts from 1966 to 1967 was followed by a similar 
increase in number of parasites, but no by an increase or decrease in 
rate of parasitism. 
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The comparison between the 'number of parasites in 1966 and number of 
white heads in the same area in 1967 suggests that _ wheat stem maggot in­
festation may be supplemented by immigration of adults. Parasitism may 
reduce the total number of maggots which might be found the following 
year, . but appears to have little direct influence on a specific local 
area. 
Data from samples of white heads from the same fields at different 
ti.mes indicate that maggots are parasitized before white heads appear. 
Samples from a phorate-treated crop indicated that while treatment 
influenced host density, there are no demonstrable differences on rate of 
parasitism. 
Some adult parasites were picked up by field sweeping, but if spec­
imens are needed for biological study they would be easier to obtain by 
collection from parasitized wheat stem maggots. 
Most of the parasitism of the wheat stem maggots in South Dakota 
appears to be due to two 3raconids, Bracon meromyzae and Coelinidea 
ferrug:i.nea. Bracon meromyzae is by far the most important of the two 
species. 
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APPENDIX 
29 
Fig. 5o - Wheat stem maggot, Meromyza americana Fitch 
30 
Fig. 6 0  - Bracon meromyzae Gahan, female. 
. Fig . 7 .  - 1-i.Theat stem split open showing cocoon of Bracon meromyzae .  3 1  • 
Fig. 8. - Bracon meromyzae emergence hole in 
wheat st em o 
32 
Fig. 9 .  - Coelinidea ferruginea G�han emerging 
from wheat stem maegot puparium . 
33 
34 
Fig. 10. - Coelinidea meromyzae (Forbes ). 
Table 1 . -Number of white - heads in spring wheat in South Dakota, June and· July, · 1 966 . 
Location white heads / 1 0  ft . 2 total average 
Ipsvrich 3 3 3 3 2 0 0 1 1 1 1 7 1 . 7 
Cresbard 2 2 4 1 2 1 3 0 2 2 1 9  1 . 9 
Conde 0 1 0 0 2 0 0 1 0 0 4 0 .4 
Orient 0 1 0 1 0 0 0 1 0 1 . 4  O o4  
Hellette 4 4 8 5 2 1 4 2 2 3 35  3. 5 
Leola 3 5 4 1 1 2 0 0 3 1 20 2 . 0  
Manchester 2 5 " 6 7 2 1 2 2 4 32 3 . 2  I 
Vayland 2 7 2 1 0 0 1 1 1 - 1 5 1 .  6 
Wolsey 9 7 0 3 2 5 1 0 3 - 30 3 .3 
w 
V, 
Table 2. �Number of white heads in spring wheat in South Dakota, July, 1 967 .  
Location white heads / 1 0  ft.
2 
total 
Ipswich 1 0  1 8 1 0  4 1 2  1 5 1 3  1 i 1 0  94 
Cresbard 5 6 0 6 9 5 4 6 2 6 49 
Conde 6 2 8 3 4 3 7 5 6 2 I 46 
Orient 4 7 7 5 4 2 2 5 2 3 4 1 
Mellette 2 8 5 2 2 3 9 4 4 3 42 
Leola 5 2 4 6 5 4 4 5 7 4 46 
Vianchester 5 4 8 3 7 6 5 2 7 5 52 
Vayland 1 2 2 3 3 3 4 2 2 0 22 
average 
9 .4 
4 o 9 
4 . 6 
4 . 1  
4 . 2  
4 . 6  
5 . 2 
2. 2 
\..,J 
a--
Table J . -Number of parasites recovered from white heads in spring wheat in South Dakota , 
June and July, 1 966 . 
Location parasites / 20 white head stems total percent 
Conde 0 1 1 2 0 0 3 0 3 1 1 1  5 . 5 
Vayland 4 4 3 1 3 2 2 3 6 2 30 _i 5 .  0 
Cresbard 1 0  4 6 7 5 1 8 3 4 4 52 26 . 0  
Leola 5 7 4 7 7 1 1  6 8 1 3 8 76 38. 0 
Ipswi.ch 3 1 1 4 1 2 4 3 1 2 22 1 1 . 0 
Manchester 1 0 1 4 2 1 1 2 1 1 1 4 7 . 0  
Dry Lake 1 4 2 1 2 6 1 4 4 7 32 1 6 . 0  
Mellette 5 3 5 2 3 2 · 2 2 2 2 28 1 4 . 0· 
Centerville 3 5 5, 1 3 9 2 4 3 5 40 20 . 0  
Highmore 5 2 0 1 6 3 3 2 8 5 3 5  , 1 7 . 5  
Eureka .,, 5 8 
-
6 54 27. 0 · 7 I 4 3 7 4 9 
w 
.....J 
Table 4 . -Number of parasites recovered from white  heads in spring wheat in South Dakota, 
July and August , 1 967. 
Loc2.tion parasites / 20 white head stems total percent 
Conde 1 0 2 3 0 0 1 2 3 1 1 3 6 . 5 
Vayland 5 6 1 4 5 5 2 5 5 4 42 2 1 . 0  
Cresbard 4 3 5 6 4 2 4 5 5 3 41 20 . 5 
Leola 7 3 5 2 0 4 4 2 3 6 3 6 1 8 . 0  
Ipswich 3 6 1 3 3 1 1 4 6 3 3 1 1 5 . 5  
Manchester 1 0 1 2 3 1 3 3 3 2 1 9  9 . 5  
Dry Lake 2 1 1 4 1 2 3 4 2 3 · 23 1 1 . 5 
Mellette 5 3 1 1 5 2 4 3 2 4 30 1 5 . 0  
Centerville 4 4 3 1 4 1 2 · 2 4 0 25 1 2 . 5  
HigrJ111ore 1 2 3 1 2 3 7 2 3 3 27 1 3 . 5 
Eureka 3 5 3 7 2 5 5 9 8 7 54 27 . 0  
\.,..) 
(Xi 
Table 5. -Comparison of the number of white heads in winter and spring wheat in 
South Dakota, 1 96 6, 1 967. 
Location crop white heads / 1 0  ft. 2 total difference 
1 966 
. Highmore winter wheat 5 3 5 1 0 
spring wheat 9 8 2 1 0 1 2  
Centerville winter wheat 20 25 24 1 1 9 
spring wheat 1 0 5 5 5 3 
1:1.!il. 
Highmore winter wheat 1 0 2 1 1 
spring wheat 2 5 1 2 1 
Centerville winter wheat 1 1 3 0 2 
spring wheat 1 0 3 7 0 
�H� 0. 0 ·1 level 
1 0 0 
9 2 5 
1 4 1 8  23 
3 9 1 4 
2 0 3 
3 5 3 
3 4 2 
3 3 4 
0 2 
9 1 0  
1 2  1 3  
1 0  6 
1 · o 
2 0 
0 5 
3 5 
1 7  
·76 
1 69 
70 
1 1  
24 
21  
29 
4 . 957 �H�-
4 . 562 .r,-31-
1 . 7 1 1 n. s. 
0 . 923 n. s. 
vJ '° 
Table 6 . -A comparison of the number of parasites recovered from wr.ite heads in rye , 
winter wheat , and spring wheat in South Dakota, 1 966, 1 967 . 
Location crop parasites / 20 white heads total difference 
1966 
Aurora rye 1 1 2 1 1 1 3 2 5 3 20 
spring wheat 1 0 2 1 3 2 0 2 4 2 1 7 0 . 526 n . s .  
Centerville ·winter wheat 1 0 6 0 2 1 - 0 3 3 1 . 1 7 
spring wheat 1 0 2 1 3 2 0 2 · 4 2 1 7 0 . 000 n . s .  
1.2fil. 
Brookings rye 4 4 1 4 2 3 0 2 3 4 27 
spring wheat 0 0 0 0 0 0 0 0 3 1 4 4 .275 ➔Hf-
Mellette winter wheat 1 0 0 2 0 1 0 1 0 6 
spring wheat 3 2 1 1 2 2 2 1 1 1 1 6  0 .302 n . s .  . 
Centerville winter wheat 0 1 0 1 2 1 0 0 0 1 6 
spring wheat 1 2 2 2 2 1 1 1 2 2 1 6  0 . 1 1 5 n . s .  
Eureka winter wheat 0 1 1 0 0 0 O · 0 0 0 . 2 
spring wheat 1 4 3 3 0 3 2 1 4 4 25 5 . 02 1  � 
Table ?. -Percent of parasitism of whe2t stem maggots in 
all white head plants in South Dakota, 1 966, 1 967. 
Plant para
.sites 
Spring wheat 1 392 
Rye 1 1 4 
Winter wheat 78 
Barley 1 
Crested wheatgrass 0 
Western wheatgrass 0 
Bromegrass 0 
Quackgrass 0 
white 
heads 
9030 
780 
987 
30  
100 
60 
35 
100 
percent 
parasitism 
1 5. 4 1  
1 4. 6 1 
7. 90 
3. 33 
o. oo 
o . oo 
o . oo 
o . oo 
4 1  
Table 8 . -Percent loss of spring wheat due to white heads 
in eastern South Dakota, July, 1 967. 
Location 
Orient 
Ipswich 
Hoven 
Bowdle 
Leola 
Manchester 
Vayland 
Cresbard 
Mellette 
Conde 
Bradley 
Dry Lake 
total 
heads/ft. 2 
30  
40 
3·0 
30 
30 
25 
28 
31 
37 
30 
50 
30 
white 
heads/1 00 ft. 2 
41 
94 
18  
17  
46  
52 
22 
49 
42 
46 
42 
75 
percent 
loss 
1 . 3 6  
2 .35 
0. 60 
0.5 6  
1.53 
2. 08 
0. 78 
1 . 58 
1 . 1 3 
1 . 53 
9. 84 
2 . 50 
42 
Table 9 . -h�ite heads found in varieties of spring wheat, 
Centerville, South Dakota,  1966.  
Variety write heads / 1 0  ft . 2 total average 
Pembina 3 6 4 6 7 26 5 . 2  
Rushmore 5 1 2  6 8 1 0  4 1 8 . 2 
Manitou 9 1 4  1 4 7 7 � 5 1 1 0. 2  
Lee 1 0  1 0  1 2  1 5 1 0  57 1 1 .4 
Justin 5 3 10 9 6 33 6 . 6 
Selkirk 5 4 4 7 10  30  7 . 0  
Crim 3 1 0  7 4 25 5 . 0  
f = 3 .  9-:f ) 
s .e .m . = 1 . 09 
Lee Manitou Rushmore Justin Selkirk Pembina Crim 
1 1 . 4a 10. 2ab 8. 2abc 6 . 6c 6. 0c / 
5 . 2c 5 . 0c 
�-
.,�- 0 .  05 level 
43 
Table 1 0 . -�·lhite heads found in varieties of spring wheat, 
Highmore, South Dakota , 1 966 . 
Variety white heads / 10 ft. 2  total average 
Pembina 5 9 8 3 6 31 6 . 2  
Rushmore 1 0  12 9 7 5 43 8. 6 
Manitou 1 2  9 8 3 4 36 7 . 2  
Lee 9 5 11 9 1 1  45 9 . q  
Justin 2 5 6 2 - 2 17  3 . 4  
Selkirk 8 5 3 4 7 27 5 . 4 
---'"--
Crim 1 0  2 6 7 0 25 5 . 0 
f = 2. 8 n . s .  
44 
Table 1 1 . -White heads found in varieties of spring wheat, 
Eureka, South Dakota, 1 966 . 
Variety white heads / 10 ft.
2 total average 
Pembina 8 16  17 11 1 6  68 13 . 6 
Rushmore 6 8 8 4 7 33 6 .6  
11.anitou 7 19 12 7 10 55 1 1 . 0 
Le� 10  2 8 4 2 26 5. 2 
Justin 4 6 4 4 6 24 4 . 8 
Selkirk 7 11 8 9 10 45 9 . 0  
Crim 7 4 7 6 5 29 5. 8  
f = 6 . 7 -�➔} 
s . e . m .  = 1 .  2 
Pembina Manitou Selkirk Rushmore Crim Lee Justin 
13 . 6a 1 1 .  Oab 9 . 0bc 6 . 6bc 5 . 8c 5 . 2c 4. 8c 
**0 . 0 1  level 
Table 1 2 . -White heads found in varieties of spring wheat, 
Centerville, South Dakota , 1967 . 
Variety white heads / 10 ft . 2 total average 
Pembina 3 4 1 -- 3 1 2  2 . 4 
Rushmore 7 1 2  5 1 7 32 6 . 4  
Manitou 0 2 0 2 5 1 . 0 
Justin 1 4 3 3 1 2  2 . 4 . 
Selkirk 0 5 4 5 · 6 20 4. 0  
Crim 3 2 1 3 1 0  _ 2. 0 
Sheridan 3 3 1 4 4 15  3. 0 
f = 1., . 2  n. s .  ____) 
46 
Table 13. -White heads found in varieties of spring wheat , · 
Highmore,  South Dakota , 1967 . 
Variety white heads / 10 ft . 
2 
- total average 
Pembina 3 2 6 1 4 1 6  3 . 2  
Rushmore 2 6 2 0 3 1 3 · 2 . 6 
Manitou 5 1 0  2 1 1 1 9  J . 8 
Justin 2 2 2 8 1 . 6 
Selkirk 1 0 1 4 0 . 8  
Crim 1 2 2 0 6 1 .  2 
Sheridan 5 3 4 8 2 1 4. 2  
f = 2 . 1 n . s o  � 
47 
Table 14 . -White heids found in varieties of ·spring wheat, 
Eureka, South Dakota, 1967. 
Variety white heads / 1 0  ft . 2 total average 
Pembina 3 3 2 3 2 1 3  2 . 6 
Rushmore 2 2 5 3 1 3  2 . 6  
Manitou 4 5 2 3 4 rn 3 . 6 
Justin 4 3 6 6 0 19 J . 8 
Selkirk 5 4 4 3 4 20 4. 0  
Crim 3 4 5 �- -J4  2. 8 
Sheridan 6 8 3 4 2 23 4 . 6 
f = 1 . 0 n . s . 
48 
Table 15 .-Parasites recovered from white head spring wheat 
vari eties, Centerville, South Dakota, 1966. 
Variety parasites / 1 0  white heads total average 
Pembina 2 2 2 3 4 0 1 2 0 0 1 6  1 .  6 
Rushmore 2 2 0 2 2 3 3 1 2 18 1 . 8 
Manitou 4 5 2 2 2 2 2 2 23 2 . 3 
Lee 3 5 3 2 3 0 2 2 4 25 I 2 . 5 
Justin 2 1 2 3 2 3 0 1 0 3 17  1 . 7 
Selkirk 5 2 5 3 4 0 2 2 25 2. 5  
Crim 2 3 3 4 3 5 1 2 0 1 24 2 .4 
f = 23. 70 n.s. 
49 
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Table 16. -Parasites recovered from white head spring wheat 
varieties, Highmore, South Dakota, 1 966 . 
Variety 
Pembina 
Rushmore 
Manitou 
Lee 
Justin 
Selkirk 
Crim 
parasites / 25 white heads total 
0 4 . .  4 3 1 1  
6 7 6 3 22 
8 4 4 3 1 9 
7 4 3 2 1 6  
5 4 4 2 1 5 
9 6 4 3 22 
4 8 6 5 23 
f = 0. 78 n. s. 
average 
· 2 o 2 
4 o 4  
3 . 8 
3 . 2  
3 . 0  
4. 4 
4 . 6 
50 
I .  
Table 1 7. -Parasites recovered from wtite head spring wheat 
varieties, Eureka, South Dakota., 196 6 . 
Variety 
Pembina 
Rushmore 
Manitou 
Le e 
Justin 
Selkirk 
Crim 
parasites / 25 white heads total 
5 7 
.. 
4 9 25 
8 6 3 9 26 
1 1 1 0 3 
1 0 0 2 
6 5 4 · 2 1 7  
4 4 5 5 1 8  
8 4 3 1 6  
f = 6 . 49 n . s .  
average 
5 . 0 
5 . 2 
o. 6 
0 . 4· 
3 . 4  
3 . 6 
3 . 2 
5 1  
Table 18. -Parasites recovered from white head spring wheat 
varieties , Highmore, South Dak�ta, 1967. 
Variety p�rasites / 10 white heads 
Pembina 1 2 1 1 
Rush.more 1 0 3 0 
Manitou 0 2 2 4 3 
Sheridan 1 2 2 0 
Justin 0 2 2 0 
Crim 0 1 1 1 2 
f = 1 . 34 n .  s .  
total average 
6 1 .  2 
5 1 . 0 
1 1  2 . 2  
6 1 . 2  
5 1 . 0 
5 1 . 0 
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Table 1 9. -Parasites · recovered from white head spring wheat 
varieties, Eureka , South Dakota, 1 967. 
Variety parasites / 10 white heads total ave.rage 
Pembina 2 4 4 3 4 5 23 J. 2 
Rushmore 1 1 2 2 1 3 1 1  1 . 5  
Manitou 1 0 4 1 1 9 1 . 2 
Justin 4 3 3 0 3 2 1 6  2 . 2  
Selkirk 3 2 5 0 0 1 1 2  1 . 7 
Crim 2 2 2 1 1 1 0  1 . 4 
f = 2 o 76 n . s .  
53 
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Table 20 . -Spring wheat white heads found in field eqges and centers in South Dakota, 
June and July, 1 966. 
Location field area white heads / 1 0  ft . 2 total difference 
Ipswich edge 3 0 1 2 1 2 3 0 0 2 1 4 
center 0 0 0 0 0 1 1 0 1 0 3 3 . 05 5  ➔� 
Cresbard edge 2 0 1 1 1 1 3 0 1 1 1 1  
center 0 1 2 1 0 0 0 2 2 0 8 0 . 750 n o s .  
Conde edge 0 0 0 1 0 0 0 0 2 0 
center 0 0 0 0 0 1 0 0 0 0 1 0 . 85 1 n . s .  
Orient edge 0 0 0 1 0 0 1 0 0 0 
center 0 0 0 0 1 0 0 0 1 0 2 0 . 000 n . s .  
Mellette edge 2 2 1 3 6 2 2 3 0 2 23 
center 1 0 2 2 1 i 1 1 2 1 :12 6 . 875 �� 
Leola edge 2 1 4 1 3 1 0 1 0 1 1 4 
center 1 1 0 0 0 0 1 2 1 · O  6 5 . 555 � 
Manchester edge 1 1 3 2 1 0 0 6 3 4 2 1  
center 1 1 0 1 2 1 1 0 0 4 1 1  1 . 408 n . s .  
Vayland edge 2 0 6 2 . 1 1 1 0 - - 1 3 
center 0 0 0 0 0 1 1 0 0 0 2 2. 1 84 * 
· ·lolsey edge 4 5 1 6 0 0 1 2 - - 1 9  4 . 686 �-n,. 
center 1 1 2 3 0 1 0 0 2 1 1 1  
Table 2 1 . -Spring wheat white heads found in field edges and c enters in South Dakota, 
July, 1 967 . 
Location field area white heads / 1 0  ft. 2 total difference 
Orient edge 4 0 4 ") .,I 4 3 2 3 3 1 27 
c enter 1 1 1 1 3 2 1 1 2 1 1 4 2. 658 ➔� 
Ipswich edge 4 6 0 1 5 3 9 1 0 4 33 
center 8 4 5 1 0  8 5 6 5 5 5 6 1  2 .45 6  �i" 
Hoven edge 0 2 0 0 0 1 3 3 1 0 1 0  
center 0 1 0 1 0 1 1 1 1 2 8 0.436 n o s .  
Bowdle edge 0 0 0 0 1 4 2 1 0 1 9, 
center 1 0 0 1 2 0 1 1 0 2 8 0 . 204 n .s .  
Leola edge 4 1 0 2 2 2 2 4 3 2 22 
center 1 3 3 1 2 3 5 2 4 0 24 0 . 258 n . s .  
Manchester . edge 4 2 1 4 0 2 .3 4 1 4 25 
center 2 3 1 3 3 5 2 2 4 2 27 0 .328 n .  s .  
Vayland edge 0 1 2 0 2 0 0 3 · 2 1 1 1  
center 2 1 2 2 1 1 0 2 0 0 .  1 1  0. 000 n . s .  
Cresbard edge 3 2 2 4 0 0 2 4 4 5 26 
center 2 3 2 2 2 4 1 1 1 5 23 0 .420 n . s. 
Mellette edge 1 1 3 5 1 4 2 0 2 0 1 9  
center · 0 3 4 5 0 4 3 1 0 3 23 0.48 1  n. s .  
Conde edge 1 5 1 1 2 · 6 0 3 2 2 23 
center 2 1 4 ·  3 2 3 · 1 4 3 · 0 23 a . coo n . s .  
Bradley edge 2 3 1 1 1 2 3 2 4 3 22 
center "2 4 2 1 5 3 0 2 0 1 20 0.474 n. s . 
Dry Lake edge 5 3 7 1 3. 3 4 3 9 4 42 
center 5 3 0 3 4 6 5 1 3 3 33 0. 924 n . s .  
\.rt 
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Table 22 . -Parasites  of the wheat stem maggot recovered from spring wheat white heads 
from field edges and centers, South Dakota, 1 966 . 
Location field area 
Vayland edge 
center 
Conde edge 
center 
Crespard edge 
center 
Leola · edge 
center 
Ipswich edge 
center 
Manchester edge 
center 
Dry Lake edge 
center 
Mellette edge . 
center 
Brookings edge 
center 
Wolsey edge 
center 
it 0. 05 level 
1 
3 
0 
0 
1 1  
6 
2 
3 
2 
1 
0 
0 
1 
0 
3 
2 
1 
I 
0 
1 
6 
2 1 1 
2 2 0 
1 1 0 
0 0 1 
5 7 8 
2 9 4 
5 2 5 
2 2 2 
0 1 1 
1 0 3 
1 0 3 
0 1 1 
3 2 1 
1 0 0 
2 1 1 
1 4 2 
0 2 1 
1 2 1 
2 2 3 
3 5 3 
parasites total difference 
1 1 1 1 2 1 1 2  
2 1 2 1 4 1 1 8  1 . 62 1  n. s. 
0 0 0 0 0 1 3 
2 0 0 3 0 2 8 1 . 1 33 n. s.  - - . - - - - 3 1  - - - - - - 2 1  1 . 3 1 5  n. s. 
3 5 4 3 7 4 40 
4 6 2 5 6 4 36 0. 563 n .s . 
0 2 2 2 1 1 1 2  
1 0 2 1 0 1 1 0  OQ392 n . s .  
1 0 1 2 · 1 1 1 0  
1 1 0 0 0 0 4 1 . 8 1 8 n o s . 
1 2 0 1 2 3 1 6  
1 4 1 3 2 4 1 6  . 0. 000 n.s .  
1 1 1 1 2 1 1 4 
1 1 1 2 1 1 1 6  0. 679 n. s . 
3 2 0 2 4 2 1 7  
3 1 ·2 1 1 0 1 2  1 . 043 n. s .  
3 2 2 1 1 1 1 8  
1 2 5 4 1 4 34 2 .  7 1 1 -➔� 
\..Tl °' 
Table 23. -Parasites of the wheat stem maggot recovered from spring wheat white heads 
from field edges and centers in South Dakota ,  1967 . 
Location field area 
Vayland edge 
center 
Conde ede;e 
center 
Cresbard edge 
center 
Leola edge 
center 
Ips"¼ri.ch edge 
c enter 
Manchester edge 
center 
Dry Lake edge 
c enter 
Mellette edge 
c enter 
Hoven edge 
center 
Orient edge 
center 
Bradley edge 
center 
Bowdle edge 
center 
2 1 
3 5 
0 0 
1 0 
3 3 
1 0 
4 1 
3 2 
0 2 
3 4 
1 0 
0 0 
2 1 
0 0 
3 2 
3 1 
2 4 
3 1 
3 3 
3 3 
0 0 
0 1 
2 4 
1 1 
parasites / 1 0  white heads total difference 
1 1 2 2 1 2 2 2 1 6 
0 3 3 1 3 3 3 2 26 2 .  272 ➔� 
2 · 2 0 0 1 1 0 0 6 
0 1 0 0 0 1 3 1 7 0 ,. 024 n . s . 
1 2 2 2 2 2 2 0 19 
4 4 2 0 2 3 3 3 22 0 . 057 n . s .  
1 1 0 4 2 0 2 2 1 7  
4 1 0 0 2 2 1 4 19 0 . 033 � . s . 
1 1 1 1 1 2 1 0 1 0  
1 2 2 0 0 2 5 2 2 1  1 . 698 n . s .  
1 1 1 1 2 0 1 0 8 
0 1 2 0 1 3 2 2 1 1  0 . 750 n . s. 
1 3 1 0 2 2 1 1 1 4 
0 1 1 1 1 2 1 2 9 1 . OS 1 n .  s .  
1 1 2 2 2 1 1 1 1 6 
0 0 3 1 2 2 1 1 1 4 0 . '050 n . s .  
1 1 0 2 1 0 1 1 1 3 
4 0 1 3 2 2 0 0 1 6  0 . 526 n . s .  
4 4 3 3 2 3 3 5 33 
2 1 2 3 4 3 3 3 27 1 . 578 n . s .  
2 0 2 1 1 0 2 0 8 
1 4 3 0 1 1 1 1 13  0 . 500 n. s .  
2 2 2 2 3 1 1 0 19 
3 0 1 0 1 2 2 2 1 3  1 . 1 1 1  n . s .  
. Vt 
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Table 24. -Host density and araount of parasitism, field edges, 
in South Dakota; June, July and August, 1966 . 
Location 
Mellette 
Wolsey 
Vayland 
Manchester 
Conde 
· 1eola 
Cresbard 
Ipswich 
bxy = O. 15 n . s .  
white hea�s 
I 50 ft . 
23 
19 
13 
2 1  
3 
1 4  
1 1  
14 
parasites / 100 
white heads 
14  
1 8  
1 2  
1 0  
3 
40 
31 
12  
58 
Table 25 . -Host density and amount of parasitism, field centers , 
South Dakota ; June, July and August, 1966 . 
Location 
Mellette 
-¥olsey 
Vayland 
Manchester 
Conde 
Leola 
Cresbard 
Ipswich 
bxy = 0. 5 6  n . s o  
white heads 
I 50 rt . 2 
12 
1 1 
2 
· 1 1  
6 
8 
3 
parasites / 100 
white heads 
1 6  
34 
1 8  
4 
8 
36 
2 1  
1 0  
59 
Table 26. -Host density and amount of parasitism, field edges;  
in South Dakota, July and August, 1. 967. 
Location 
Manchester 
Cresbard 
Dry L3.ke 
Mellette 
Conde 
Bradley 
Hoven 
Leola 
Orient 
Bov.tlle 
Ipswich 
bxy = -0 . 02 n. s .  
white heads 
I 50 rt . 2 
25 
26 
42 
1 9  
23 
22 
1 0  
22 
27 
9 
33 
parasites / 1 00 
white heads 
8 
1 9  
1 4  
1 6  
6 
8 
13 
17  
33 
1 9  
10  
60 . 
Table 27. -Eost density and amount of parasitism, field centers , 
in South Dakota , July �nd �ugust , 1967. 
Location 
Manchester 
Cresbard 
Dry Lclke 
Mellette 
Conde 
Bradley 
Hoven 
Leola 
Orient 
Bowdle 
Ipswich 
bxy = O . C3 n. s .  
white hea�s 
I 50 ft . 
23 
23 
33 
23 
23 
20 
8 
24 
1 4  
8 
6 1 
parasites / 1 00 
white heads 
1 1  
22 
9 
1 4  
7 
13 
16 
19 
27 
13 
21 
61 
Table 28 . -Comparison of the nu.�ber of white heads in spring wheat in South Dakota, 
1 966 , 1 967 . 
Location year white heads total difference 
Ips'Wich 1 966 3 3 3 3 2 0 0 1 1 1 1 7 
1 967 1 0  1 8 1 0  4 1 2  1 5 1 3 1 1  1 0  94 5 . 622 � 
Cresbard 1 966 2 2 4 1 2 1 3 0 2 2 1 9 
1 967 5 6 0 6 9 5 4 6 2 6 49 3 . 5 1 2  ➔H} 
Conde 1 966 0 1 0 0 2 0 0 1 0 0 
1 967 6 2 8 3 4 3 7 5 6 2 46 6 . 000 ➔8} 
Orient 1 966 0 1 0 1 0 0 0 1 1 0 4 
1 967 4 7 7 5 4 2 2 5 2 3 4 1 5 . 875 ➔* 
Mellette 1 966 4 4 8 5 2 1 4 2 2 3 35 
1 967 2 8 5 2 2 3 9 4 4 3 42 0 . 693 n . s . 
Leola 1 966 3 5 4 1 1 2 0 0 3 1 20 
1 967 5 2 4 6 5 4 4 5 7 4 46 3 . 822 {t-* 
Manchester 1 966 2 5 1 6 7 2 1 2 2 4 32  
1 967 5 4 8 3 7 6 5 2 7 5 52 2 . 222 * 
Vayland 1 966 0 0 1 1 0 2 8 2 1 - 1 5 
1 967 1 2 2 3 3 3 4 2 2 0 22 0 . 586 n . s . -
Table 29 . -Parasites  of the wheat stem maggot recovered from spring wheat white heads 
in South Dakota, 1 966, 1 967 0  
Loc:1tion year 
Conde 1 966 0 1 1 
i 967 1 0 2 
Vayland 1 966 4 2 3 
1 967 5 6 3 
Cresbard 1 966 1 1  5 7 
1 967 5 4 5 
Leola 1 966 7 4 7 
1 967 7 3 5 
Ipswich 1 966 3 1 1 
1 967 3 6 1 
Manchester 1 966 0 1 1 
1 967 1 0 1 
Dry Lake 1 966 1 4 2 
1 967 2 1 4 
Mellette 1 966 5 3 5 
1 967 5 3 1 
Centerville 1 966 3 5 5 
1 967 4 4 3 
Highmore 1 966 7 4 3 
1 967 2 3 4 
Eureka 1 966 7 1 3 
1 967 3 5 3 
parasites 
1 2 0 0 
3 0 0 1 
4 2 2 2 
4 5 5 2 
8 6 2 9 
7 5 2 6 
7 5 1 1  6 
2 0 4 4 
4 1 2 4 
3 3 1 1 
4 2 1 1 
2 3 1 3 
1 2 6 1 
4 1 3 2 
3 2 2 2 
1 5 2 5 
1 3 9 2 
1 4 1 2 
2 8 4 4 
2 3 4 7 
4 5 7 4 
7 2 5 · 5 
3 0 
2 3 
2 6 
5 5 
4 -
6 -
8 1 3 
2 3 
3 1 
4 6 
2 1 
3 3 
4 4 
4 2 
3 2 
3 2 
4 3 
2 4 
3 6 
2 3 
9 . 8 
9 8 
3 
1 
3· 
2 
--
8 
6 
2 
3 
1 
2 
7 
3 
1 
3 
5 
0 
7 
3 
6 
7 
total 
1 1  
1 3  
30 
42 
52 
41 
76 
3 6  
22 
3 1 
1 4 
1 9  
32 
23 
28 
30 
40 
25 
48 
33 
54 
54 
difference 
0 .392 n . s .  
1 . -973 n .  s .  
1 . 272 n . s .  
3 . 773 �:� 
4 . 025 1h'} 
1 . 063 n o S o  
1 .  1 84 n .  s . 
0 . 03 1 n . s .  
1 .  785 n .  s .  
1 . 875 n .  S o  
0 . 000 n . s .  
--
� 
Table 30 . -Influence of rate of para�itism on wheat stem maggot 
population density the follo�Qng year in South Dakota. 
Location 
Mellette 
Dry Lake 
Vayland 
Manchester 
Conde 
Leola 
Cresbard 
Ipswich 
bxy = -0 . 17 
parasites / 100 
white heads, 1966 
28 
32 
30 
1 4  
1 1  
76 
52 
22 
white h�ads / 
1 00 ft. , 1967 
42 
75 
22 
52 
46 
46 
49 
94 
64 
Table 31. -Parasite recovery from white head samples from 
the same field in South Dakota; July, 1967 . 
no. no. percent 
65 
Location crop 
sampling 
date - stems parasites parasitism 
Brookings spring wheat July 6 1 00 2 2 . 0  
July 1 2  125 4 2 . 4 
July 18 50 3 6 .o  
Brookings rye july 12 50 6 . 12. 0  
July 22 200 3 1  1 5. 5 
Table 32. -Parasite recovery from phorate treated and untreated 
spring wheat from Ips�Qch, South Dakota, July, 1966. 
Treatment 
1 
Phorate 
None 
1 
no . 
stems 
1 00 
1 00 
no. 
parasites 
1 0  
1 0  
· percent 
parasitism 
1 0 . 0  
One pound actual phorate per acre, broadcast during 
planting . 
66 
Table 33 . -Wheat stem maggot parasites collected by field 
sweeping in South Dakota grain fields dur�ng May, June and 
July, 19670 
Parasite 
Haltico2tera 
12atellana 
Notanisomor12ha 
ainsliei 
Bracon meroffi.Yzae 
Bubekia fall ax 
location 
collected 
Leola 
Vayland 
pry Lake 
Highmore 
Centerville 
Conde 
Mellette 
Dry Lake 
Dry Lake 
Highmore 
crop date 
rye May 25  
rye June 5 
spring wheat Viay 25 
winter wheat May 1 7  I 
·winter wheat May 16 
spring wheat June 29 
winter wheat May 25 
spring wheat June 22 
spring wheat June 29 
spring wheat June 20 
67 
no . 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
Table 34. -Samples not used for parasitism data , 1966, 1 967. 
Location crop year 
Cre sbard rye 1966 
Leola rye 1 967 
Ipswich rye 1967 
Plankinton rye 1 967 
Highmore winter wheat 1967 
Reliance winter wheat 1967 
Mosher spring wheat 1967 
no . 
stems 
100 
104 
25 
1 0  
157 
25 
50 
no • . percent 
insects evidence 
1 
5 5 
2 8 
0 0 
4 3 
0 0 
0 0 
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Table 35.-Hymenopterous wheat stem maggot parasites recovered from white head crops 
in South Dakota, 7 965, 1 966, 1 967. 
Parasites 
Braconidae 
Coelinidea ferruginea Gahan 
Coelinidea meromyzae (Forbes ) 
Bracon meromyzae Gahan 
Eulophidae 
detenniner 
P .  M. Marsh 
P. M. Marsh 
P. M.  Marsh 
Notanisomorpha merom.yzae Gahan P. M. Marsh 
Eupelmidae 
Eupelmus allynii (French ) 
Pteromaiidae 
Bubekia fallax Gahan 
Halticoptera patellana (Dalm. ) 
B. D. Burks 
B. D. Burks 
B. D. Burks 
recorded parasitic 
Gahan, 1 9 1 4  
Forbes, 1 884 
. Gahan, i 9 14 
Gahan, 1 9 1 7  
· Muesebeck � al. , 7 95 1  
Gahan, 1 933 
Gahan, 1 933 
°' 
,o 
Table 3 6 . -Wheat stem maggot parasites recovered from white head crops in South Dakota , 
July and August , 1 966, 1 967 . 
Location crop stems 
Aurora rye 1 40 
Cresbard rye 1 00 
Bradley barley 30 
Lebanon rye 20 
Volga rye 200 
Centerville rye 25 
Leola rye 1 04 
Ipswich rye 25 
Brookings rye 250 
Mellette winter wheat 1 00 
Centerville winter wheat 3 20 
Highmore winter wheat 1 57 
Presho winter wheat 1 00 
Eureka winter wheat 1 0 1 
Seneca winter wheat 204 
Murdo winter wheat 5 
total 1 88 1  
1-2.§§. 
13Jil_ 
Bracon 
meror.iyzae 
30 
0 
1 
2 
- 39 
4 
2 
0 
37 
4 
48 
1 
1 4 
2 
7 
0 
1 9 1  
Coelinidea 
ferruginea 
0 
, o 
0 
0 
0 
0 
0 
0 
0 
0 -
1 
0 
0 
0 
0 
0 
Bubekia 
fallax 
0 
0 
0 
.o 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
-0 
0 
Table 37. -Wheat ste� maggot parasites recovered from spring wheat in South Dakota 
in July and August, 1 966. 
Location stems 
Brookings 200 
Mellette 200 
Dry Lake 200 
Centerville 700 
Wols ey 200 
Vayland 200 
Hanchester 205 
High"'!lore 700 
Conde 200 
Leola 200 
Cresbard 200 
Orient 200 
Ips-wich 400 
Eureka 700 
total 4505 
Bracon Coelinidea Coelinidea 
mero�yzae ferruginea meroCTvzae 
30 0 0 
26 0 0 
3 1  0 0 
1 34 6 0 
52 0 0 
26 0 0 
1 4  0 0 
1 20 6 0 
1 1  0 0 
73 0 0 
52  0 0 
1 7  0 0 
49 9 0 
5 1 39 1 
6S6 60 1 
Bubekia 
fallax 
0 
0 
0 
1 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
3 
Eupelmus 
allynii 
0 
0 
0 
0 
0 
4 
0 
0 
o· 
0 
0 
0 
0 
0 
5 
� -
Table 38 . -Wheat stem maggot parasites recovered from white head spring wheat in South 
Dakota, July and August , 1 967. 
Bracon Coelinidea Coelinidea Bubekia Haltico2tera 
Location stems meromyzae ferruginea merom.yzae fallax 12atellana 
Madison 1 00 9 0 0 0 0 
Centerville · 330 36 6 0 1 1 
·i-:essington Springs 1 00 1 7 7 0 0 0 
Platte 1 00 6 1 0 0 0 
Reliance 50 0 2 0 0 0 
Parkston 50 1 1 1 0 0 
Lane 1 2  3 1 0 2 0 
Artesian 50 1 0 0 0 0 
Brookings 275 6 1 0 0 0 
M�llette 200 1 5  1 5  0 0 0 
Cresbard 200 27 1 2  2 0 0 
Conde 200 7 6 0 0 0 
Bradley 200 1 3 7 1 0 0 
Dry Lake 200 1 9 0 1 1 1 
Manchester 200 9 3 1 0 0 
Vayland 200 29 1 3 0 0 0 
Highmore 350 29 2 0 5 2 
Leola 200 26 1 1  t; 0 o . 0 
Hoven 1 80 1 5  1 3 0 1 0 
Ipswich 200 5 20 5 0 0 
Eureka 645 58 64 8 1 0 
Orient 200 30 2 1  1 0 1 
Bowdle 1 00 23 4 1 0 0 
total 4342 384 2 1 0 2 1  1 1  5 
w e � 
Table 39. -Insects recovered from white head plants in South Dakota, but probably are· 
not wheat stem maggot parasites, 1 966, 1 967. 
Insect 
Diptera 
Chloropidae 
L3.siosina vittatus (Malloch )  
Agromyzidae 
Phytobia sp . 
Hymen opt era 
Braconidae 
Bracon sp . 
Ichneumonidae 
Scambus sp . 
Scambu3 detritus (Holmgren ) 
Eulophidae 
Not2-nisomorpha ainsliei Crawford 
Tetrastichus venustis Gahan 
Eupelm.us vesicularis (Retzius ) 
Pteromalidae 
Pteromalini 
Amblymerus sp. 
. Platvterma nobilis (Halker ) 
Halticoptera sp . 
Eurytomidae 
Harmolita sp. 
Eur"'rt orna s p . 
Eurytoma parva Phillips 
Cynipidae 
Charips sp . 
determiner 
C. W. Sabrosky 
G. Steyskal 
P. M. Marsh 
Walkley 
Walkley 
B. D .  Burks 
B. D. Burks 
B .  D. Burks 
B .  D .  Burks 
B. D .  Burks 
B. D. Burks 
B. D. Burks 
B. D. Burks 
B. D .  Burks 
B.  D. Burks 
B . D .  Burks 
Table 40. -Insects recovered from white head s of plants in 
South Dakota, but probably were not parasitic on wheat stem 
maggots, July and August, 1966. 
Insect 
LEPID0PTERA 
stem borer 
DIPTERA 
Lasiosin3. 
vittata 
HYMEN0PTERA 
Scambus sp. 
Amblymerus 
sp . 
Harmolyta 
sp . 
Eurytoma 
sp . 
Eur ,rl:,oma 
parva 
location 
Aurora 
Dry Lake 
Centerville 
Wolsey 
Centerville 
Aurora 
Centerville 
Centerville 
Vayland 
Highmore 
Leola 
Ipsv.d.ch 
Centerville 
Wolsey 
Vayl2.nd 
Manchester 
Highmore 
Cresb2.rd 
1-Jolsey 
Vayland 
Va:rland 
Tetrastichus Aurora 
venustis 
plant 
rye 
spring wheat 
sp::--irlg wheat 
spring wheat 
spring wheat 
rye 
winter wteat 
spring wheat 
spring wheat 
spring wheat 
spring wheat 
spring v:heat 
spring wheat 
spring wheat 
spring wheat 
spring wheat 
spring wheat 
quackgrass 
spring ,.-Theat 
spring wheat 
spring wheat 
quackgrass 
stems · insects 
140 
200 
700 
200 
700 
140 
250 
700 
200 
700 
200 
400 
700 
200 
200 
205 
700 
100 
200 
200 
200 
100 
2 
1 
7 
1 
3 
1 
1 
2 
2 
2 
2 
2 
4 1 
9 
1 6  
1 
19 
2 
2 
5 
74 
Table 4 1 . -Insects recovered from white heads of crops in · 
South Dakota , but probably were not parasitic on wheat stem ' 
maggots , July and August, 1 967 . 
Insect 
LEPIDOPTERA 
stemoorer 
DIPTIBA 
Lasiosina 
vittata 
Phytobia 
sp. 
HYMEN OP TERA 
Eurytoma 
sp. 
Charips sp . 
Scarnbu s 
detritus 
Bracon sp . 
location 
Reliance 
Centerville 
Brookings 
Parkston 
Mellette 
Dry Lake 
Seneca 
Brookings 
Platte 
Orient 
Eureka 
Volga 
Volga 
Centerville 
Centerville 
Wessington 
Springs 
Platte 
Vayland 
Leola 
Eureka 
Bellette 
Volga 
Ipswich 
Bowdle 
crop 
spring wheat 
spring wheat 
spring wheat 
spring wheat 
spring wheat 
spring wr.eat 
'Winter wheat 
spring wheat 
spring wheat 
spring wheat 
spring wheat 
rye 
rye 
winter wheat 
spring wheat 
spring wheat 
spring wheat 
spring wheat 
spring wheat 
spring wheat 
spring wheat 
rye 
spring whe3.t 
_spring wheat 
stems insects 
35 
330 
275 
50 
200 
200 
204 
275 
1 00 
200 
1 0 1 
200 
200 
320 
330 
1 00 
1 00 
200 
2CO 
645 
200 
200 
200 
1 00 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
4 
1 
1 
2 
5 
2 
1 
5 
3 
5 
1 
l 
continued next page 
75 
76 
Table 41 . -Continued from previous page. 
Insect location crop stems insects 
HYMEN0PTERA, continued. 
Pteromalini Platte spring wheat 1 00 1 
Dry Lake spring wheat 200 1 
EuQelmella 
vesicularis Dry Lake spring wheat 200 1 
Platyterma 
nobilis Cresbard spring wheat 200 I 1 
Centerville spring wheat 330 1 
Highmore spring wheat 350 2 
Notanisomor12ha 
ainsliei Conde crested wheat-
grass 100 1 
Centerville spring wheat 330 1 
Artesian spring wheat 50 1 
Orient spring wheat 200 1 
Haltico2tera 
sp. Centerville spring wheat 330 1 
Platte spring wheat 100 1 
Cresbard spring wheat 200 1 
Dry Lake spring whaat 200 1 
